Ohanin, a novel protein from king cobra venom, induces hypolocomotion and hyperalgesia in mice.
We have identified, purified, and determined the complete amino acid sequence of a novel protein, ohanin from Ophiophagus hannah (king cobra) venom. It is a small protein containing 107 amino acid residues with a molecular mass of 11951.47 +/- 0.67 Da as assessed by electrospray ionization-mass spectrometry. It does not show similarity to any known families of snake venom proteins and hence is the first member of a new family of snake venom proteins. It shows similarity to PRY and SPRY domain proteins. It is nontoxic up to 10 mg/kg when injected intraperitoneally in mice. Ohanin produced statistically significant and dose-dependent hypolocomotion in mice. In a pain threshold assay, it showed dose-dependent hyperalgesic effect. The ability of the protein to elicit a response at greatly reduced doses when injected intracerebroventricularly as compared with intraperitoneal administration in both the locomotion and hot plate experiments strongly suggests that ohanin acts on the central nervous system. Since the natural abundance of the protein in the venom is low (approximately 1 mg/g), a synthetic gene was constructed and expressed. The recombinant protein, which was obtained in the insoluble fraction in Escherichia coli, was purified under denaturing condition and was refolded. Recombinant ohanin is structurally and functionally similar to native protein as determined by circular dichroism and hot plate assay, suggesting that it will be useful in future structure-function relationship studies.